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Abstract 
Training in enterprise systems, such as SAP ERP and SAP SCM, typically follows a workflow-oriented approach. Students are 
taught which specific actions to take in which sequence in order to achieve a certain result, such as completing a business process. 
The main reason for this low-level, step-by-step approach is that the support offered by SAP, i.e. the training and documentation 
provided, is workflow-oriented. While most students succeed in completing the clickstream, they lack a deeper understanding of 
what they are doing and why they are doing it. Another problem is that very powerful algorithms are just encapsulated in a mouse 
click, so students are left unaware of the internal complexity of the matter. We focus on these two problems, discussing them with 
the help of two approaches to supply network planning that are available in SAP SCM – the SNP heuristic and optimization. The 
issues and findings presented in this paper are based on experience teaching enterprise resource planning and supply chain 
management courses, using SAP software for practical sessions. 
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1. Background 
This paper addresses two gaps in courses that use enterprise systems such as SAP ERP or SAP SCM, in particular: 
1) the gap that exists between flow-oriented documentation and comprehension of the background (i.e. requiring the 
lecturer to make training documentation understandable to students); and 2) the gap that exists between the practice 
students get when working with an enterprise system and the theory they learn when taking operations research, 
management science, or operations management courses. 
SAP AG, the market leader in enterprise resource planning (ERP) and supply chain management (SCM) systems, 
supports universities across the world in their efforts to teach ERP- and SCM-related courses using SAP software. 
Within SAP's University Alliance (UA) Program [9], universities are granted access to SAP software installations at 
various University Competence Centers (UCCs) at different locations around the world.  
Since SAP systems such as SAP ERP and SAP SCM are very complex and difficult to install, administer, and 
maintain, universities benefit from being SAP UA members, as the burden of this infrastructural work is removed. 
Instead, teaching faculty may have their own SAP clients and work with these clients without actually being required 
to install, implement, and customize the system. This work is done by the SAP UCC they are connected with. The 
UCC provides an installation of a model company, whose top-level node is called a "client". It includes the client's 
organizational structure, master data, business rules and workflows, as well as external entities such as customers, 
suppliers and shippers. 
This paper is founded on experience gained teaching enterprise resource planning and supply chain management 
courses using SAP software as instances of practical business systems. More specifically, the examples discussed in 
this paper are SAP solutions to the problems posed by supply network planning. 
Supply network planning (SNP) is a type of integrated tactical planning that covers procurement, manufacturing, 
distribution and transportation. Once a demand plan has been inputted, SNP calculates a feasible medium-term plan 
to meet the forecasted demand. This plan comprises all quantities to be procured, produced and transported between 
locations [3, p. 199]. SNP also includes deployment and transport load building. The deployment part, which is 
relevant to the examples given below, determines the quantities to be sent to distribution centers and customers, as 
well as the shipment dates. 
SNP provides three different methods for calculating medium-term production and distribution plans: heuristics, 
optimization and CTM [5, pp. 87-92; 3, pp. 235-305]: 
x The so-called SNP heuristic is the fastest method, but has the lowest solution quality due to the fact that limited 
production capacities, material availability etc. are not included in the calculation. The planner must take actions 
after the planning run, whenever these resources cause problems. 
x Optimization has the best solution quality, but it is also the slowest and most complex approach, calculating a total 
optimum subject to all constraints specified in the optimization model.  
x  Capable-to-match (CTM) is a specific approach used to schedule individual demand (instead of period-oriented 
demand). It is rule-based and is controlled by priorities.  
In this paper, the first two approaches – SNP heuristic and optimization – are discussed in relation to what the 
student needs to know beyond merely where to click in the SAP forms. In section 2, an example of supply network 
planning using the SNP heuristic is elaborated, comparing the documentation provided for the learner with the 
information required to understand the method. Section 3 takes up the optimization approach, attempting to unveil the 
complex model that is activated when the button "Optimizer" is clicked. Section 4 then summarizes the findings. 
In the context of this paper, it is worth mentioning that the SAP UCCs support two model companies – IDES and 
GBI. "Support" means that, for example, all master data (e.g. products, bills of materials, factories, employees etc.) 
are entered and maintained, transaction data are produced in order to enable realistic business processes, year-end 
closings are performed each year, and compliance with legal requirements is ensured. Lecturers are then able to use 
their client and, among other things, execute business processes that are relevant to their course (such as an order-to-
cash process triggered when a customer inquiry is entered into the system). 
IDES is a model company – a group with subgroups in various countries – containing a number of different business 
scenarios involving enterprise resource planning and supply chain management [8]. Business processes are designed 
to mirror a real business environment. Over the years, the data quality of IDES has been adversely impacted by a lack 
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of maintenance and updating. For this reason, a new model company, GBI (Global Bike International), has been set 
up [7, p. 15], yet unfortunately many features are still missing from GBI. To mention one example, supply chain 
management has yet to be supported. For this reason, the supply network planning example in section 2 continues to 
use IDES data. 
2. The Gap between Training, Documentation and Understanding 
Even though lecturers teaching SAP courses need not bother with the system installation and administration, they 
still need a great deal of knowledge about the system's functions, master data, transactions etc. In other words, they 
have to know how to use the system. For this reason, lecturers are usually trained before they teach the same matters 
to students. For example, lecturers learn, in a basic SAP course or from the training documentation, how to perform 
all actions of a business process (such as procurement, production or supply network planning): which transactions to 
run, which forms to invoke, which data items to enter, where to click to get to the next form etc.  
The underlying idea is that afterwards, the lecturer will be able to do the same exercise with his or her students, i.e. 
performing the same steps in class. This means that the training material serves directly or indirectly both for training 
the lecturers and teaching the students.  
While the documentation describes which steps to carry out, there is, unfortunately, little help regarding the 
background and how the step-by-step instructions map to business rules. At the same time, the "theory", which is 
typically taught in an enterprise resource planning or supply chain management course, is at a level too far above the 
operative steps. 
The following is an example demonstrating the gap between the click-oriented approach in the documentation and 
training on the one hand, and the rationale behind the click sequence on the other. 
The example starts with a demand plan, according to which demand for 120,000 units of the product CPG-FG1 
originates from customer US-CUS1. Figure 1 shows the type of work the student is supposed to do. These are the steps 
required once all the transactions for setting up the scenario have been completed. 
Fig. 1. Step-by-step instructions for SNP heuristic [10]. 
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The tool students have to use when carrying out the instructions is the so-called planning book. It provides a multi-
pane tabular overview with features for interactive planning, displaying details of the planning situation. Figure 2 
shows the top level of the planning book for our example, starting with the forecasted demand of 120,000 units of 
CPG-FG1 in week 11 for customer US-CUS1. 
 
Fig. 2. Planning book showing top level of SNP. 
Our experience indicates that students who carefully follow the instructions manage to arrive at the prescribed result, 
but hardly any of them understand what they are actually doing. Assuming the students know enough about supply 
chain management to be aware of important master data (e.g. location, product, plant, production process model – 
PPM), the lecturer will at least need to explain the following items, in addition to the clicking sequence: 
x  This scenario is based on VMI (vendor managed inventory) [1, pp. 180-182], therefore: What is VMI, and how 
does it work? 
x Certain quota arrangements [2, pp. 393-394] are assumed, therefore: What are quota arrangements, and which 
quota arrangements form the basis of the case study?  
x Why are several plants and distribution centers involved to satisfy the customer demand? (The answer is to ensure 
both risk distribution and a high-quality service.)  
x The distribution details are as follows [10] (also illustrated in figure 3): 
x The customer, residing at location US-CUS1, is served from two distribution centers: DC 3500 and DC 3700. 
x The product in question (product number CPG-FG1) is manufactured in two production plants (locations 3000 and 
3100).  
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Fig. 3. Quota arrangements in the case study. 
x The task of meeting the customer's demand is distributed to the two distribution centers 3500 and 3700 via VMI in 
such a way that DC 3500 covers 80 % of the total demand, and DC 3700 the remaining 20 %. 
x To replenish the stock needed to satisfy its share of the customer demand, DC 3500 requests 60 % of the stock to 
come from plant 3000 and 40 % from plant 3100. 
x  Likewise, DC 3700 requests 85 % from plant 3000 and 15 % from plant 3100. 
In the end, 65 % (= 80 % * 60 % + 20 % * 85 %) of the customer demand comes from plant 3000 and 35 % (= 80 
% * 40 % + 20 % * 15%) comes from plant 3100.  
It is worth noting that all planning steps described above happen in the background, when the user clicks the button 
"Multilevel" on the button bar. (The "Multilevel" button is cut off in the magnified screenshot in figure 2, but it is 
visible on the button bar of figure 5 below). 
Fig. 4. Product flow according to quota arrangements. 
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The planning book displayed in figure 2 shows the top level of the product flow graph in figure 4, originating from 
the initial customer demand of 120,000 units. The measurement unit is "CSE" (case). US-CUS1 receives 96,000 units 
from location 3500 and 24,000 units from location 3700 (cf. "Source" and "Destination" columns in the lower pane of 
the screenshot).  
Following a capacity leveling step and possibly an invocation of the PP/DS (production planning/detailed schedul-
ing) module, 60,000 and 42,000 units in week 11 and 18,000 in week 12 turn out to be ready for deployment. Again, 
the student simply clicks the button marked "Deployment" to receive results that are computed behind the scenes.  
Figure 5 shows the situation for production plant 3100 (see "selected objects") – 42,000 units to be deployed in 
week 11 ("Distribution Demand (Confirmed)"). This quantity is deployed according to the relationships described 
above, meaning that 3,600 units are to be sent to distribution center 3700 (3,600 = 15 % of DC 3700's demand of 
24,000) and 38,400 units to distribution center 3500 (38,400 = 40 % of DC 3500's demand of 96,000). 
 
Fig. 5. Planning book after deployment. 
3. The Gap between an "Optimizer" Button and an Optimization Model 
Running the optimization method for supply network planning takes a single click, similar to running the SNP 
heuristic. The button to be clicked is labeled "Optimizer". In figure 5, it is visible on the button bar in the top right 
section of the screenshot. Certain preconditions must be established before, i.e., the respective profile settings have to 
be entered.  
Having taken courses in management science, operations research, or operations management, many students may 
be aware of what optimization means. They may even have come across textbook examples of optimization models 
for production or distribution problems, which are usually high-level models oversimplifying what occurs in the real 
world. However, in the SAP software, they do not see any sort of model, nor does SAP disclose the model "behind the 
scenes". 
A lecturer who wishes to explain what happens when the "Optimizer" button is clicked must delve deep into opera-
tions research terminology and notation. In order to give students an idea of how SNP optimization works, the lecturer 
has to resort to a complex model of integrated procurement, manufacturing, distribution and transportation planning.  
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A meritorious attempt to elaborate the optimization model behind SAP supply network planning was made by 
Kallrath and Maindl [4, pp. 43-50]. These authors presented a comprehensive model specifying the most important 
components of integrated procurement, manufacturing, distribution and transportation planning. A revised version of 
this model can be found in [6, pp. 267-271].  
Figure 6 depicts a simple supply network that can be used to explain the model. It consists of two suppliers (S1, 
S2), one production site (factory F1) and three customers (C1, C2, C3). Instead of individual customers, students may 
think of distribution centers or homogeneous regions where demand is created. 
Input materials (components) X1 and X2 are required for the products P1, P2 and P3, which are manufactured in 
the factory and delivered to customers. The quantities needed are derived from customer demand using bills of 
materials. As figure 6 indicates, the same material may be purchased from different suppliers, and obviously not every 
supplier is able to provide all the materials.  
Fig. 6. Supply network example [4, p. 43]. 
Production resources are considered on an aggregate level, such as an entire production line. In the example given, 
the (one) factory contains just one production resource (R1). The regular capacity of this resource is limited, but 
according to the assumptions made in the model, it can be extended (e.g. doubled by implementing a second shift) for 
additional cost. 
The objective function of the supply network planning model is to minimize the cost. In this model, the total cost 
C that can be influenced by planning decisions is:  
 
C = CB + CP + CX + CI + CD + CN    o min 
where 
 
CB = procurement cost  
CP = production cost     
CX = capacity expansion cost 
CI = inventory cost  
CD = cost of late delivery  
CN = cost of non-delivery 
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Due to the limitations of this conference paper, we cannot go into more detail on the optimization model. Lecturers 
wishing to explain to their students what happens once the "Optimizer" button has been pressed are advised to use the 
sources mentioned above [4, 6].  
Explaining the optimization model for supply network planning helps students develop an understanding of what 
happens behind the curtain when a simple button is clicked. Even if they do not understand every single detail of the 
optimization model, they get an idea of the complex procedure that is required to compute a solution, and why the 
"Optimizer" option takes a lot longer than the SNP heuristic. It is also worth mentioning to them that the model 
described by Kallrath and Maindl, although it may appear extensive, is still oversimplifying the real-world problem. 
For example, product structures are limited to one-level bills of materials, and neither transportation nor production 
alternatives are taken into consideration.  
4. Summary 
Many lecturers, students and end-users learn how to use enterprise systems such as SAP ERP and SAP SCM by 
taking part in training courses. During these courses, a step-by-step approach is usually followed, based on a flow-
oriented documentation of the actions to take, for example, starting a transaction, invoking a form or entering certain 
data items into particular fields on a screen.  
While most learners have no problems following the instructions, our experience shows that the step-by-step 
clicking approach does not foster their understanding of what they are doing and why they are doing it. Unfortunately, 
typical training documentation does not explain the background of the prescribed actions, or if it does, the (low) 
abstraction level is not compatible with the (high) abstraction level that is common for textbooks and courses in ERP, 
SCM or production and operations management.  
Closing the gap between the clicking sequence described in the training material and the students' understanding is 
largely left to the lecturer. Lecturers have to elaborate on explanations of low-level constructs used when operative 
steps are carried out in the SAP software. This was discussed in section 2, taking the SNP heuristic for supply network 
planning as an example. Due to the restrictions imposed by a conference paper, the description was nevertheless much 
shorter than what the lecturer would have to explain in a class.  
The second example, outlined in section 3, primarily targets more advanced students, namely those with a 
background in operations research or management science. These students will appreciate learning what lies behind 
the scenes, i.e. behind the graphical user interface providing a simple "Optimizer" button. Many of them will probably 
understand the model, which is less likely for typical business or information systems students. However, merely 
showing them the model formulation, without explaining all equations and inequations in detail, still helps them 
develop an understanding of the sheer complexity that the internal solution mechanisms inside the SAP software have 
to deal with.  
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